It has been shown that the translational phase of protein synthesis in Escherichia coli is totally inhibited at 670 atm of pressure in whole-cell preparations (1, 7-9, 12, 14) . It has not been shown at which step or steps this inhibitory effect occurs. Although Arnold and Albright (2) have reported pressure inhibition of cell-free aminoacyl transfer ribonucleic acid (tRNA) binding to ribosomes and a reduced stability of the messenger ribonucleic acid (mRNA)-ribosome complex, it has been pointed out that results of experiments on whole-cell and those on cell-free extracts may not be comparable (2, 9, 11, 15) . The data on whole-cell preparations presented here suggest that the inhibitory effect of pressure is on the process of translocation, possibly in conjunction with the tRNA binding or termination steps.
Cellular permeability to amino acids while under pressure was investigated first. Logphase cultures of E. coli Hfr C were subjected to 670 atm of pressure, and then "4C-amino acids were added while the culture was under pressure (6) . Control cultures were treated identically but were kept at atmospheric pressure. Five minutes after the application of pressure, both pressure and control samples were treated as described in acids present in the acid-soluble material of the cell, even though their incorporation into protein is effectively stopped.
Since amino acids are internally available, the next step at which a pressure inhibition might occur may be during the formation of aminoacyl tRNA. To investigate this possibility, commercially available '4C-leucyl tRNA was centrifuged on a 5 to 20% sucrose gradient and was found to peak at the same fraction as tRNA extracted from log-phase cultures of E. 109, 1972 pheric pressure. The cultures were then treated as described in Fig. 2 . Contrary to the cell-free pressure-induced instability of the mRNA-ribosome complex reported by Arnold and Albright (2), polysomes extracted from whole cells (Fig. 2) were found to be stable under pressure. In several experiments, pressure treatment appeared somewhat to enhance polysomal preservation. Experiments on nascent peptide formation are perhaps the most significant in relation to the delineation of a specific site for the pressure effect. In these experiments, "4C-amino acids were added to log-phase cultures, and 670 atm of pressure was applied 15 sec later (PA); in another sample, 670 atm of pressure was first applied to the culture, followed by addition of "4C-amino acids (PB). Five minutes after pressure application, both samples were chilled and treated as described in Fig. 2 .
The results (Fig. 2) indicate that, if cells are first allowed to form nascent peptides at atmospheric pressure, a subsequent application of 670 atm of pressure does not remove the already formed nascent proteins (PA). If, however, 670 atm of pressure is first applied and then "4C-amino acids are added, no labeling of nascent peptides is found (PB), indicating that elongation of the growing peptide chain is inhibited.
In summary, the foregoing indicate that the inhibition of protein synthesis in E. coli by high pressure is not found at the level of amino acid permeability, aminoacyl tRNA formation, or maintenance of polysomal integrity. 15 sec with '"C-amino acids (0.4 1Ci/ml) at 1 atm or are labeled with "4C-amino acids 15 sec before application of 670 atm. PBcpm is the radioactivity pattern obtained when cells were first subjected to 670 atm of pressure and "4C-amino acids were then added. 
